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Introduction
Station 
(precipitation measured in inches) Annual
Simple 
Kriging 
(SK)
SK 
Residuals
Ordinary 
Kriging 
(OK)
OK 
Residuals
Ames-8-WSW 45.72 47.25 -1.53 47.47 -1.75
Belle-Plaine 40.66 42.94 -2.27 43.26 -2.60
Castana-Exp-Farm 40.57 43.96 -3.39 44.30 -3.73
Des Moines Airport 44.64 48.34 -3.70 48.02 -3.38
Iowa - East Central Climate Division 43.77 42.55 1.22 42.79 0.98
Iowa - Northeast Climate Division 37.50 36.67 0.83 36.70 0.80
Iowa - Northwest Climate Division 34.84 35.30 -0.46 35.44 -0.60
Iowa - South Central Climate Division 48.25 47.89 0.36 47.34 0.90
Iowa - Southeast Climate Division 44.83 43.49 1.34 43.32 1.51
Iowa - West Central Climate Division 44.80 46.75 -1.95 47.47 -2.68
Iowa-Falls 40.75 42.57 -1.82 42.87 -2.11
Oelwein-2-S 32.75 38.09 -5.34 38.12 -5.36
Red-Oak 49.98 50.08 -0.10 49.75 0.23
Sheldon 35.23 33.55 1.68 33.81 1.42
Shenandoah-1-NE 49.36 51.20 -1.84 51.18 -1.82
Storm Lake-2-E 41.72 41.26 0.47 41.56 0.16
RMSE 2.22 2.32
Simple Kriging
Ordinary Kriging
Difference Map (Simple – Ordinary)
Comparing Simple and Ordinary Kriging Methods For 2015 Iowa Precipitation 
Spatial interpolation is a process in which unobserved 
locations across a particular geographic area are estimated by 
using the observed points nearby.  The use of spatial prediction 
is important because humans cannot collect geographic data at 
every single location in a given region whereas spatial 
prediction can create a continuous data surface.  Two methods 
of spatial interpolation are simple kriging (SK) and ordinary 
kriging (OK).  The difference between the two methods is the 
assumption of stationarity, which expects the mean and 
distribution to remain constant throughout the region.  SK 
utilizes this assumption while OK does not and instead 
recalculates the mean across the modeled area by a shifting 
search radius.  The purpose of this research is to determine 
whether or not the assumption stationarity has an effect on the 
accuracy of spatial interpolation of 2015 Iowa precipitation 
data.
Methodology 
• Collected 2015 precipitation (rainfall + melted snow) data 
across all state-wide monitoring stations from the Iowa 
Environmental Mesonet
• Organized data in an Excel spreadsheet and exported it to a 
geographic information system (GIS) , i.e. ArcMap, for 
spatial interpolation
• Divided data into separate calibration and  validation sets
• Created both simple and ordinary kriging maps using the 
geostatistical wizard in ArcMap based on calibration points
• Utilized the map algebra tool to subtract the ordinary map 
from the simple map and produce the difference map to aid 
in visual comparison
• Calculated the root mean square error (RMSE) to 
quantitatively describe each map’s estimation error when 
performing spatial interpolation for unmeasured locations
Results & Discussion
Under visual comparison of the SK and OK maps, there is not a striking 
contrast.  However, the quantitative difference map, which subtracted the OK 
precipitation estimates from the SK estimations, does display insight into the actual 
differences in the predicted spatial variation between the two models.  The SK 
spatial interpolation produced larger precipitation values across southern Iowa. On 
the other hand, parts of west central and northern Iowa have OK interpolation 
estimates exceeding SK estimations.  Although the difference map displays regions 
of greater SK or OK prediction, in most areas the estimations are within one inch 
of each other.  A one inch difference of precipitation throughout the entire 2015 
year indicates very similar results from both the SK and OK spatial models.  
The table below displays all 16 points that were used to independently 
validate the SK and OK estimates.  The RMSE for the SK and OK models are 2.22 
and 2.32, respectively.  The similarity of validation results between the two spatial 
interpolation models suggests the difference in the methods does not have a major 
impact on the accuracy of the predicted maps. Specifically, the assumption of 
stationarity had minimal impact on the interpolation results.
Conclusions
• The assumption of stationarity had minimal effect on the spatial interpolation of 
2015 Iowa precipitation.
• Although the spatial distribution of the estimated precipitation was different 
between the interpolation models, the actual differences were minor for most 
uses of annual precipitation.
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